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presently  in  use  in  prediction  models  at  the  Naval  Undersea  Research 


and  Development  Center,  San  Diego,  California.  This  note  is  not  to 
be  considered  an  official  HUC  report.  Its  purpose  is  to  present 
tabulated  results  for  use  in  support  of  sonar  system  performance 
prediction  studies. 

The  work  described  in  this  technical  note  has  been  supported 
under  NAVSHIP  Exploratory  Development  subproject  SF  11-121-500,  Task  870k. 


V 

This  report  presents  computer  determined  tabular  and  graphical 
evaluations  of  the  backscattering  of  low  frequency  sound  from  the 
sea  surface.  Computations  were  made  using  the  empirical  expressions 
of  Chapman  and  Harris. 

Part  I contains  tables  giving  the  scattering  strength  as  a function 
of  grazing  angle  and  wind  velocity  for  18  frequencies  (.5  to  20  kHz). 
Part  II  contains  plots  of  this  same  data. 

The  equation  used  in  these  calculations  is 


where 


and 


S = 3.3  B log  (P/30)  - 1+2.1+  log  B + 2.6 
1/3 

B = 158/ (vf  ) .58 

S is  the  surface  scattering  strength  (db/sq  yd), 
P is  the  grazing  angle  in  degrees, 
f is  the  frequency  in  Hz, 

v is  the  wind  velocity  in  knots. 


The  above  equation  was  determined  from  measurements  made  in  winds 
from  zero  to  30  knots  and  with  frequency  in  octave  bands  from  1+00  to  61+00  Hz. 
For  completeness,  computations  have  been  made  for  some  cases  which  fall 
outside  the  data  limits  of  the  original  analysis.  Similarily,  no  attempt 
has  been  made  to  place  a small  angle  lower  limit  on  scattering  strength 
resulting  from  near  surface  bubble  or  biological  scatterers. 
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-41.5 

-38.6 

-36.3 

-34.4 

-32.8 

-31.5 

-30.3 

-29.2 

42 

-44  . - 

- 4 U . 5 

-37.7 

-35.5 

-33.8 

-32.3 

-31.0 

-29.8 

-28 . 8 

44 

-42.6 

-39.4 

-36.9 

-34.8 

-33.2 

-31 . 7 

-30.4 

-29 . 0 

-28.3 

46 

-41.1 

-38.4 

-36.1 

-34.2 

-32.6 

-31.2 

- 3 0 . u 

-28.9 

-27.9 

48 

-39.7 

-57.5 

-32.3 

-33.5 

-32.0 

'30.7 

-29.5 

-28.5 

-27.5 

60 

-38.3 

-36.6 

-34.6 

-32.9 

-31  . c 

-30.2 

-29.1 

-28.1 

-27.1 

6? 

-37.n 

-<5.7 

-33.9 

-32.3 

-31.0 

-29.7 

-28.6 

-27.  / 

-26.8 

84 

-35.7 

-'4.8 

-35.3 

-31.8 

-30.5 

-29.3 

-26.2 

-27.3 

-26.4 

86 

-34.6 

-34.0 

-32.6 

-31.2 

-30. 0 

-28.0 

-27.6 

-26.9 

-26.1 

8R 

-33.4 

-33.2 

-32.0 

-30.7 

-29.8 

-26.4 

-2  / . 5 

-26-6 

-25.7 

60 

-32.2 

- <2.5 

-31.4 

-30.2 

-29 . 1 

-26.0 

-27  . 1 

-26.2 

-25.4 

64 

- 3 U . 1 

- 5 1 . n 

-30 . 3 

-29.2 

-26.2 

-27.3 

-26.4 

-25.6 

-24.8 

68 

-28.  -i 

-29.7 

-29.2 

-26.3 

-27.6 

-26.6 

-28  . / 

-28  0 

-24.3 

7 2 

-26. 1 

-26.4 

-27.2 

-27.5 

-26 . 7 

-25.9 

-25.1 

-24.4 

-23.7 

76 

-24.3 

-27.2 

-2>.2 

-26  . 7 

-26.0 

-25.3 

-24.5 

-23.9 

-23.2 

8? 

-21 . 8 

-25.6 

-2k  ■ 9 

-25.5 

-28.0 

-24.4 

-23.7 

-23 . 1 

-22.5 

VO 

-18.7 

- ' 3 . 4 

-24.2 

-24.2 

-23.8 

-53.3 

-22.  / 

-22.2 

-21.6 
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SUKt-ACt  SfflTTPHlNR  STRfeNGT  H (Db/SOYU) 


F RpOUENC Y ?.5  Kh? 


anqlf 

W|ND  SPf-FD 

( K 1 S» ) 

( DFGRfcFS) 

20 

22 

24  26 

28 

30 

32 

34 

36 

2 

-54.5 

- 

62.3 

-50 . 2 

-48.4 

-46.7 

-45.2 

'43.  V 

-42.6 

-41.4 

4 

-48.8 

- 

'*6.5 

-44.7 

-43.2 

-41.7 

-40.4 

-39 . 2 

-38.1 

-37.1 

6 

-44,0 

- 

4 3.1 

“ 4 ' . 5 

-40.1 

-38.8 

-37  • 6 

-36.5 

-35.5 

-34.5 

8 

-42.8 

- 

40 . 7 

-39 . 3 

-37.9 

-36.7 

-35.6 

-34 .6 

-33.6 

-32.7 

10 

-40./, 

- 

<8 . 9 

- 3 / . 5 

-36.3 

-35.1 

-34.1 

-33.1 

-32.2 

-31.4 

12 

- 3 3.8 

“ 

3 7.4 

-36. 1 

-34.9 

-336 

-12.8 

-31.9 

-31.0 

-30.2 

14 

IT 

'O 

i 

- 

3 6.1 

-34.8 

-33.7 

-32 . 7 

-11 . 7 

-30.8 

-30.0 

-29.3 

16 

-36.3 

- 

35 . 0 

-33.8 

-32.7 

-31.7 

- 30 . 8 

-30.0 

-29.2 

-28.4 

1 8 

-35.3 

34.0 

-32.9 

-31 . 6 

-30.9 

-3C.0 

-29.2 

-28. 4 

-27.7 

20 

-34.3 

- 

33.1 

— 3 ✓ , 0 

-31.0 

-30.1 

-29.3 

-26.5 

-27.7 

-27.0 

22 

-33.5 

- 

3 2.3 

-31.3 

-30.3 

-29.4 

-28.6 

-27 . 8 

-27.1 

-26.4 

24 

-32.7 

31.6 

-3f  *6 

-29.7 

-28.8 

-28.0 

-27.2 

-26.5 

-25.9 

26 

-32.0 

- 

3 0 . 9 

-30.0 

-29.1 

-28.2 

-27.4 

-26.7 

-26.0 

-25.4 

28 

-31.4 

30 . 3 

-20.4 

-28.5 

-27.7 

-26.9 

-26.2 

-25.6 

-24.9 

30 

-30.8 

- 

9.8 

- ? r . 6 

-28.0 

-27.2 

-26.4 

-25.6 

-25.1 

-24.5 

3? 

-30.2 

- 

29.? 

- 2 h . 3 

-27.5 

-26.7 

-26.0 

-25.3 

-24.7 

-24.1 

3 4 

-29.7 

- 

-8.7 

- ? / « 8 

-27.0 

-26.3 

-26.6 

-24.  V 

-24.0 

-23.7  , 

36 

-29.2 

28.2 

-27.4 

-26.6 

-25.9 

-25.2 

-24.5 

-23.9 

-23.4 

38 

-28.7 

- 

2 7.8 

-?7.0 

-26.2 

-25.6 

-24.8 

-24.2 

-23.6 

-23.0 

4 0 

-28.2 

- 

2 7.4 

- 2 1 . 6 

-25.8 

-25.1 

-✓4.4 

-23.0 

-23.3 

-22.7 

42 

-27. h 

27.0 

-26.5 

-25,4 

-24.6 

- 2 4 . 1 

-23.5 

-22.9 

-22.4 

44 

-27.4 

- 

-6*6 

-26.8 

-25.1 

-24.4 

-23.8 

-23 . 2 

-22.6 

-22.1 

46 

-27.0 

- 

✓ 6.2 

-26.0 

-24.7 

-24.1 

-.23.5 

-22.9 

-22.3 

-21.8 

48 

-2b . 6 

- 

>5.9 

-?*.l 

-24 . 4 

-23.8 

-23.2 

-22.9 

-22.1 

-21.6 

50 

-26.3 

- 

>5.5 

- ?4  . 

-24.1 

-23.5 

-22.9 

-22.3 

-21.8 

-21.3 

52 

-25.o 

- 

>5.? 

- ? 4 , 5 

-23.8 

-23.2 

-22.6 

-22.1 

-21  • 6 

-21.1 

54 

-25.6 

- 

4.9 

- 2 4 . 0 

-23.5 

-22.0 

-22.4 

-21.8 

-21 . 3 

-20.  e 

*5  6 

-26.3 

- 

✓ 4.6 

- 2 < . 0 

-23.3 

-22.  / 

-22 . 1 

-?l.o 

-21.1 

-20.6 

58 

-25.0 

- 

>4.3 

-?  * .6 

-23.0 

-22.4 

-21.9 

-21.8 

-20 . 9 

-20.4 

6 0 

-24.7 

“ 

✓ 4.0 

-21.4 

-22.7 

-22.2 

- ✓ .6 

-21.1 

-20.6 

-20.2 

6 4 

-24 . 1 

- 

3.5 

-22.8 

-22.3 

-21  .7 

-?1  .? 

-20 . 7 

-20.2 

-19.8 

68 

-23.8 

- 

-3.n 

- 2 7 . 4 

-21.8 

-21.3 

— 2'  . 8 

-20.0 

-19.8 

-19.4 

/? 

-23.1 

* 

. 6 

- ?i  . 9 

-21.4 

-20.9 

-?(  . 4 

-19.9 

-19.5 

-19.0 

7 6 

-22.  f 

- 

2.0 

' 2 1 . 8 

-21.0 

-20.5 

-?(  .0 

-19.5 

-19.1 

-18.7 

6? 

-2t.o 

- 

1.  • 4 

- 2 " . 9 

-20.4 

-19.0 

-19.6 

-19.0 

-18.6 

-18.2 

<*0 

-2l.i 

- 

>0 . 6 

-2  .2 

-19.7 

-19  2 

-16.8 

-16.4 

-18.0 

-17.6 

S'lKt-AC!-  S r A T T F W 1 N fi  STPfcNG'w  (DE/SOYD) 
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A^GLC  WIND  SPEED  (KTs) 


( UEGPtFS) 

2 

4 

6 

8 

1 0 

1 2 

14 

16 

18 

2 

-142.0 

- 1 

8 . 7 

-89 . 1 

-79.0 

-71.8 

-66.4 

-62  . 4 

-58.6 

-55.6 

4 

-119.6 

- 

0.7 

-77. 3 

-69.0 

-63.1 

-66.5 

-54.9 

-51 . 9 

-49. 4 

6 

- 1 06 . 6 

~ 

2.0 

-70.4 

-63.1 

-67.9 

-53 . 9 

-50  . / 

-48.0 

-45.7 

8 

- V 7 . -< 

- 

'5.8 

-65.5 

-89.0 

-54.3 

-60.6 

-47  . / 

-A5.3 

-43.2 

10 

- 9(J . 1 

- 

71.0 

-61.7 

-55.8 

-61.4 

-46.1 

- 45  . A 

-43.1 

-41.1 

l? 

- d4  . ? 

** 

6 7.1 

-58.6 

-53.1 

-49.1 

-46 , 0 

-A3. 8 

-41 . 3 

-39.5 

:i  A 

-99.3 

- 

‘3.7 

-58.0 

-50.9 

-47.2 

-44.3 

-41.9 

-39.9 

-36.1 

16 

-78.0 

- 

6 0.9 

-53.7 

-49.0 

-45.6 

-42.7 

-40.8 

-38.6 

-36.9 

•'  8 

-71.9 

- 

0 8.3 

-61  . 7 

-47.3 

-44.0 

-41.4 

-39.3 

-37.4 

-35.9 

20 

-67.8 

. 

5 6. 1 

-49.Q 

-45.8 

-42.7 

-40.2 

-38.2 

-36  . A 

-34.9 

72 

-64.7 

- 

54.0 

-48.3 

-44.4 

-41.5 

-39.1 

-37.2 

-35.5 

-34.0 

24 

- 6 1 . 0 

- 

5 2.1 

- 4 6 . ft 

-43.1 

-40.6 

-38 . 1 

-36 . 3 

-3A  . 7 

-33.3 

26 

-89.3 

- 

‘0.4 

-45.4 

-42.0 

-39.3 

-37.2 

-36.4 

-33.9 

-32.5 

29 

-56.9 

- 

H . 8 

- 4 6 , p 

-40.9 

-38.4 

-36.4 

-34  . / 

-33.2 

-31.9 

30 

-64.7 

- 

-7.3 

-43.0 

-39.9 

-37.5 

-35.6 

-33.9 

-32.5 

-31.3 

3? 

-82  . 4 

- 

.5.9 

- 4 '■  .0 

-39.0 

-36.7 

-34 . 8 

-33.3 

-31.9 

-30.7 

•■4 

-60.7 

- 

44.6 

- 4'  .0 

-36.1 

-35  . o 

-34.2 

-32  • 6 

-31.3 

-30.1 

3 6 

- 4 8 . p 

- 

6 3.4 

-30 . 9 

-37.3 

-35.2 

-33.5 

-32. u 

-30. 7 

-29.6 

38 

-47.1 

- 

'.2.2 

-39.0 

-36 . 5 

-34.5 

-32-9 

-31.8 

-30.2 

-29.1 

‘0 

-46.4 

- 

41.1 

-38.1 

-35.8 

-33.9 

-32.3 

-30.9 

-29 . 7 

-28.7 

‘2 

-43.0 

4 0.1 

-37.3 

-35.1 

-33.3 

-31.7 

-30.4 

-29 . 3 

-28  .? 

44 

-42.4 

- 

'9.1 

-36 . 5 

-34.4 

-32.7 

-31.2 

-29.9 

-28.8 

-27.8 

**  6 

-40. Q 

- 

<rt . 1 

-35.7 

-33.7 

-32.1 

-30.7 

-29.5 

-28.  A 

-27.4 

48 

-39.6 

- 

'7.? 

-36.0 

-33.1 

-3.1 . 6 

-30.2 

-29.0 

-28.0 

-27.0 

6 0 

-38.3 

- 

3 6 . 3 

-34.3 

-32.5 

-31 . 1 

X 

0 
cv 

1 

-28.6 

-27.6 

-26.6 

5? 

-37. f. 

- 

'6.5 

-3^.6 

-32.0 

-30.6 

-29.  5 

-?M  . 2 

-27.2 

-26.3 

64 

-35.8 

- 

•4.6 

-33. 0 

-31.4 

-30.1 

-28.9 

- 2 7 . B 

-26 . 8 

-26.0 

66 

-34.6 

- 

■ 3 . 0 

-32.4 

-30.9 

-29.6 

-28.5 

-27.4 

-26.5 

-25.6 

^8 

-33.6 

- 

•3.1 

-31  .8 

-30.4 

-29.2 

-26.1 

-27.1 

-26.1 

-25.3 

*0 

-32.4 

- 

‘2.4 

-31  .2 

-29.9 

-26.7 

-27.7 

-26.  / 

-25.8 

-25.0 

44 

— 30.3 

.. 

•i.r 

-30.1 

-29.0 

-27.9 

-26.9 

-26.0 

-25.2 

-24.4 

0 8 

-48.* 

- 

' v . 7 

- 2 8 . n 

-28.1 

-27.2 

-26.3 

-75-4 

-24.8 

-23.0 

/? 

-26.4 

- 

8 . 4 

-2“  . 1 

-27.3 

-26.4 

-25.6 

-74.8 

-24.1 

-23.4 

/’  6 

-24.6 

- 

-7.3 

-27.1 

-26.5 

-25.8 

-95.0 

-24.2 

-23.5 

-22  9 

*2 

-22.' 

- 

6 . 6 

-26.9 

-25. 4 

-24.8 

-24.1 

-23.9 

-22.8 

-22.9 

VO 

-19.  ». 

- 

3 . 6 

-24.3 

-24.1 

-23.6 

-23.1 

-27.9 

-21.9 

-21.4 
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S'Kt-ACt-  Sr'ATTF“<lNG  STRENGTH  (np/SnYD) 


FKpOUENCY  3.0  KH? 


ANGLE 
( DEGREES) 

20 

22 

WIND 

24 

SPEED 

26 

( KTS  ) 
28 

30 

3 2 

34 

36 

2 

-64.1 

00 . « 

-4P  . ft 

-47.0 

-45.4 

-43.9 

-49.6 

-41.3 

-40.2 

4 

-47.9 

- 

-.6.3 

-47.0 

-42.0 

-40.6 

-39 . 3 

- 3 o . 1 

-37.0 

-36.0 

6 

- 4 5 . P 

'<2.0 

-40.4 

-39.0 

-37.6 

-76.6 

-38.5 

-34.5 

-33.5 

8 

-4l.< 

- 

',9.7 

-3«  . 7 

-36.9 

-35.7 

-74.6 

-33.0 

-32.7 

-31  . R 

10 

-49.4 

- 

■7.9 

-36 . 6 

-30.3 

-34.9 

-36.2 

-42.2 

-31.3 

-30 . 5 

1 ? 

- 4 7 . 9 

- 

'6.5 

- 4 r . ? 

-34.0 

-32.9 

-33.9 

- 7 l .0 

-30.2 

-29.4 

I 4 

— 46.4 

- 

' 5 . 2 

-36.0 

-32.9 

-31  . ft 

-30.9 

-30.0 

-29.2 

-28.4 

i 6 

-46.0 

- 

‘,4.1 

- 3 ‘ . 0 

-31.9 

-30.9 

-V  .0 

-29.2 

-28.4 

-27.6 

1 ft 

-44.0 

- 

<3.2 

-32.i 

-31.0 

-30 . i 

-2V.2 

-2fi  . 4 

-27.6 

-26.9 

*0 

- 43  . * 

- 

'2.4 

- 3 .3 

-30.3 

-29  4 

-28.5 

-27.7 

-27.0 

-26.3 

22 

- 4 2 • P 

- 

'1.6 

- 3 1 ; . 0 

-29.6 

-26.7 

-27.9 

-27.1 

-26.4 

-25.7 

24 

- 42 . n 

- 

.‘0.9 

-29.q 

-28.9 

-28.1 

-27.3 

-26.5 

-25. H 

-25.2 

2* 

-4l.i 

- 

<0.3 

-29-3 

-28.4 

-27.5 

-26 . 8 

-26.0 

-25.3 

-24.7 

28 

-40.7 

- 

-'9.7 

-2ft  • 7 

-27.8 

-27.1 

-26 . 3 

-25.0 

-24.9 

-24.3 

40 

-40.1 

- 

>9.1 

- 2ft  . ? 

-27.3 

- 2 6 .ft 

-95 . 8 

-25.1 

-24.5 

-23.8 

42 

-29.6 

- 

8.6 

-27.7 

-26.9 

-26.1 

-25.4 

-24./ 

-24 . 1 

-23.5 

44 

-29.1 

- 

- ft  . 1 

- 2 7 . 2 

-26.4 

-25.7 

-25.0 

-24.4 

-23.  / 

-23.1 

46 

-28.4 

“ 

>7.6 

- 2 '■  . ft 

-26.0 

-25.3 

-24.6 

-24.9 

-23.3 

-22.7 

4ft 

-2ft.-> 

- 

>7.2 

-26.4 

-25.6 

-24  <J 

-?4 . 2 

-23.0 

-23.0 

-22.4 

“0 

-27.7 

- 

- 6 . ft 

-26.o 

-25.2 

-24.5 

-27.9 

-24.2 

-22.  / 

-22.1 

*2 

-27.7 

- 

>6.4 

-20.6 

-24.9 

-24.2 

-23.5 

-22.9 

-22.4 

-21  . ft 

44 

-26.0 

- 

>6.0 

-25.7 

-24.5 

-23.9 

- 2 3 2 

-27.0 

-22.1 

-21.5 

4 6 

-26.0 

- 

>0.7 

-26.o 

-24.2 

-24.6 

-92.9 

-22.4 

-21.6 

-21 . 3 

Aft 

-2b.-1 

- 

■0.3 

-2'  • 6 

-23.9 

-24 . 3 

-.  2 i .6 

-22.1 

-21.5 

-21.0 

‘->0 

-20  . « 

- 

6.0 

-24.7 

-23.6 

-24.1 

-22.4 

-21.« 

-21.3 

-20. ft 

*52 

-20. 

- 

4 . 7 

-26 . n 

-23.3 

-22.7 

-22.1 

- 2 1 .6 

-21.0 

-20.5 

9 4 

- 20  . - 

4 . 4 

-27.7 

-23.0 

-22.4 

-21  .9 

- 2 1 .4 

-20.8 

-20.3 

66 

-24  . ri 

- 

4 • 1 

-2.1  • 4 

-22.6 

-22.2 

- 9 1 .6 

-21.1 

-20-6 

-20.1 

“>8 

-24.0 

- 

3. ft 

-23  • 2 

-22.5 

- 2 1 9 

- 2 ; .4 

-21.9 

-20  • 4 

-19.9 

oo 

-24.4 

“ 

-3.0 

- 2 > . 9 

-22.3 

-21  . v 

- 2 " .9 

-20.6 

-20.1 

-19.7 

t 4 

-23.7 

- 

3 . 0 

- 2 > • 4 

-21.8 

- 2 ' - 2 

- 4 ■ .7 

-20.2 

-19.  7 

-19.3 

'•ft 

-23. 9 

- 

>2.0 

- 2 ' .9 

-21.4 

-20  , 

- > • 3 

-17.8 

-19.4 

-16,9 

'? 

-22.  ; 

- 

'>2.1 

-2  .0 

-21.0 

-2'.  4 

- 1 5 . 9 

- 1 / . 5 

-19..  0 

-16.6 

'6 

-22.2 

- 

>1.7 

- 2 1 .1 

-20.6 

-20.1 

- 1 •>  . 6 

-19.1 

-18.7 

-18.2 

n? 

-21.6 

- 

1 • 0 

- 2 .0 

-20.0 

- 1 9 . ft 

- 1 ■ . 1 

- 16 . 0 

-18.2 

- 17 . ft 

vo 

- 2 0 . w 

- 

0.3 

- 1 <•  . ft 

-19.3 

- 1 ft  . 9 
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-25.1 

-24 . 4 

24 

-30.0 

-28.9 

-27.9 

-27.0 

-26.1 

-25.3 

-24.6 

-23 . 9 

26 

-29.4 

-28 . 3 

-27.3 

-26.4 

-25.6 

-24.8 

-24.1 

-23.4 

28 

-2b  . fl 

->7.8 

-26.R 

-26.0 

-25.1 

-24.4 

-23  . / 

-23.0 

30 

-26.3 

--7.3 

-26.4 

-25.5 

-24.7 

-24.0 

-23.3 

-22.6 

3 2 

-27.8 

-26.8 

-2^.9 

-25.1 

-24.3 

-23.6 

-22.9 

-22.3 

34 

-27 . 3 

-'6.4 

-25.5 

-24 . 7 

-23.9 

-23.2 

-2?  . o 

-21 . 9 

36 

-26.o 

-26.0 

-2*.l 

-24 . 3 

-23.6 

-22.9 

-22.2 

-21.6 

38 

-26.6 

-28.6 

-24.7 

-23.9 

-23.2 

-22.5 

-21.9 

-21.3 

4 0 

-26.i 

-25.? 

-24.4 

-23.6 

-22.Q 

-2?  . 2 

-21.6 

-21.0 

42 

-25.7 

->4.8 

- 2 > . 0 

-23 . 3 

-22.6 

-21  . 9 

-21  . 3 

-20.7 

44 

-25.4 

- 2 4 . 8 

-23.7 

-23.0 

-22  - 3 

-21.7 

-21  .0 

-20.5 

4 6 

-25.0 

-'4.2 

- 2 ‘ . 4 

-22. 7 

-22.0 

-21.4 

-20.8 

-20.2 

6 8 

-24.7 

-23.0 

-23. 1 

-22 . 4 

-21.7 

-21  . 1 

-20.6 

-20.0 

50 

-24.4 

-23*6 

-27.8 

-22.1 

-21.5 

-20.9 

-20 . 9 

-19.8 

52 

-24. ‘ 

->3.3 

-2  - . 6 

-21.9 

-21.2 

-20 . 6 

-20.1 

-19.5 

54 

-23.8 

- > 3 . f 

-27.3 

-21.6 

-21.0 

-20.4 

-19.9 

-19.3 

*?6 

-23.6 

- - 2 . 8 

- 2 > . 0 

-21 . 4 

-20.8 

-20 . 2 

-19.6 

-19.1 

56 

-23.  J 

- >2 . 8 

- 2 ' • 8 

-21 . 2 

-20.8 

- ?U  . 0 

-19.4 

-18.9 

60 

-23..- 

-2?.  * 

-2  .6 

- 2 0 . 9 

-20.3 

-19.6 

-19.2 

-18 . 7 

b 4 

-22.6 

- ■ 1 . 6 

- 2 1 . 1 

-20.8 

-19.9 

-19.4 

-18.9 

-18.4 

68 

-22.0 

- 1 . 3 

-2  7 

-20.1 

-19  6 

-19.0 

-16,5 

-18.0 

> 2 

-21.6 

- 0 . o 

-?■  .3 

-19.7 

- 19  . ✓ 

-16.7 

-16.2 

-17.7 

! 6 

- 2 1 , > 

- - 0 . 8 

- 1 '•  . o 

-19.4 

-16  ►' 

-16.3 

-17.9 

-17.4 

B2 

-20.*- 

- > o . o 

-19.4 

-18.9 

-18.4 

-17.9 

-17.4 

-17.0 

°0 

- 19  . q 

-19.3 

-1  ► • 8 

-18.3 

-17.6 

■ - J V . 3 

- 1. 6 . 4 

-16.4 

2U 


36 


-36.8 

-33.0 

-30.8 

-29.2 

-28.0 

-27.0 

-26.2 

-25.5 

-24.8 

-24.2 

-23.7 

-23.2 

-22.8 

-22.4 

-22.0 

-21.7 

-21.3 

-21.0 

-20.7 

-20.5 

-20.2 

-19.9 

-19.7 

-19.5 

-19.2 

-19.0 

-18.8 

-18.6 

-18.4 

-18.2 

-17.9 

-17.6 

-17.2 

-17.0 

-16.6 

-16.0 


S' i H F 40 

6 S f attfring  strength 

( 08/S9Y0  ) 

f RFOUf^CV 

7 . 0 K H 7 

ANGl-F 

W 1 NO 

SRFtD 

( K 1 6 ) 

( DobREFS) 

2 

4 

6 

8 

10 

1 2 

1 4 

16 

16 

2 

- 1 28  . a 

- V 2 . 9 

- 8 r'  . 9 

-71.6 

-65.1 

-60.1 

-26.2 

-52.9 

-50.1 

4 

- 1 09 . n 

-62.8 

-70.5 

-62.9 

-57 . 4 

-53 . 2 

-49.0 

-47.0 

-44.7 

6 

-9/  . 6 

-■'5.2 

-64.5 

-27.7 

-52.9 

-49.2 

-46.1 

-43-6 

-41.5 

8 

-89.2 

-<9.8 

-60.2 

-24.1 

-49.7 

-46.3 

-43.5 

-41.2 

-39  . ? 

10 

-83.2 

-62.6 

-54.9 

-21 . 3 

-47.2 

-44,1 

-41.3 

-39.3 

-37 . 4 

12 

-78.- 

-42.1 

-54.2 

-49.0 

-45 . 2 

” 4 J-  .2 

-39.8 

-37.8 

-36.0 

1 4 

-73.7 

-49.2 

-51.9 

-47.1 

-43.5 

-40.7 

-36.4 

-36.2 

-34.8 

16 

-70.  o 

-56.7 

-40.9 

-45.4 

-42.0 

-39.4 

-57.2 

-32 . 3 

-33.7 

18 

-66.6 

-54.8 

-46.1 

-43.9 

-40.7 

-38 . 2 

-56.1 

-34.4 

-32.8 

2 0 

-63.7 

--2.5 

-46.6 

-42.6 

-39.6 

-37.2 

- b3 . 2 

-33.2 

-52.0 

22 

-61  . r 

-46.1 

-41,4 

-38.6 

-36.2 

- 34  . b 

-32.7 

-31 .2 

24 

-23.2 

-•,9.1 

-47.8 

-40. 3 

-37.5 

-35.3 

-bb  - 2 

-31.9 

-30.5 

2 6 

-56.3 

-47.5 

-42.6 

-39.2 

-36.6 

-74.5 

-32.0 

-31.2 

-29.9 

✓ B 

-24.2 

-<•6.1 

-41,5 

-38.3 

-35.8 

-3b  . 8 

- b 2 . 1 

-30.6 

-29.3 

.50 

-22.2 

-'4.8 

- 4 0 . 5 

-37.4 

-35.1 

-33.1 

-31.5 

-30.0 

-28.8 

5? 

-20.4 

- 4 3 . 6 

-3<-'.6 

-36.6 

-34.3 

-32.5 

- b u . 9 

-29.3 

-28 . 3 

3 4 

-48.7 

-42.6 

-38.7 

-35.9 

-33.7 

-3i  .9 

- 30  . b 

-29-0 

-27.8 

.<6 

- 4 7 . i 

- ' 1.4 

-37.8 

-35.1 

-33.0 

-31. 3 

-29.0 

-28 . 2 

-27.3 

.58 

-48.4 

- « 0 . 4 

-37,n 

-34.5 

-32.4 

-30 . 8 

-29.5 

-28.0 

-26.9 

40 

-44  . 

-59.4 

-36.2 

-33.8 

-31.9 

-30.2 

-28.0 

-27.6 

-26.5 

4 2 

- 4 2 . K 

- <8 . 5 

-35 . 5 

-33.2 

-31.3 

-29.6 

-20.4 

-27 . 2 

-26.1 

44 

-41.8 

- ■ / . 6 

-3'*.6 

-62.6 

-30.8 

-29.3 

-28.0 

-26.6 

-25 . 8 

46 

-40.2 

• 6.6 

-3*  • 1 

-32.1 

-30  - 3 

-28.9 

- 2 / . 0 

-26.4 

-25.4 

48 

- 3 9 . n 

- < 6 . 0 

-3  . 8 

-51.5 

-29.9 

-28.4 

-27.2 

-26-1 

-25.1 

20 

-37.o 

-75.2 

- 3 ' .9 

0 

*r> 

1 

-29.4 

-28.0 

- 2 n . 0 

-22  . 7 

-24  . B 

^>2 

-36.7 

-.54.8 

- 15  2 . 3 

-30.5 

-29. 0 

-27.6 

-26.2 

-25.4 

-24.4 

2 4 

-35.7 

- • .5 . 8 

- 3 1 .8 

-30 . 0 

-28.5 

-27.3 

-26.1 

-25.1 

-24.? 

2* 

-34  . - 

- ' 3 . 1 

- 3 1 .2 

-29 . 6 

-28.* 

-26.9 

- 2 6 . « 

-24.8 

-23.9 

28 

-33.7 

- <2.4 

- 3 r .7 

-29.1 

-27.8 

-26.5 

-25.2 

-24.3 

-23.6 

2 0 

-32.7 

-*1.8 

- 3 ' .? 

-2b.  7 

-27.4 

-26.2 

- 2 5 . J 

-24-2 

-23.3 

2 4 

-30.0 

- 0 . 6 

-?v  . 2 

-27.9 

-26.7 

-25.6 

-24.0 

-23  6 

-22.8 

6 8 

— 29.7 

-,9.4 

-26.3 

-27.1 

- 2 0 0 

-25.0 

- 2 4 . u 

-23.1 

-22.3 

i 2 

-27.4 

- 8.3 

-27.6 

-26.4 

-25-4 

-94.4 

-23.9 

-22.7 

-21  . Q 

7 6 

-26.' 

- -7.7 

-26.7 

-22.7 

-24.8 

-2b.  6 

-23. 0 

-22.2 

-21.5 

2 2 

-25.0 

-'2.9 

-25.6 

-24  8 

- 2 3 . 

-✓3.1 

- 9 ■>  . b 

-21.6 

- 2,0 . 2 

VO 

- 2 1 . *> 

-24.I 

-24.1 

-23.6 

-22.9 

-92.9 

-91. 3 

-20.8 

-20.1 

25 


Sokt-  at- 

S'  A TT891M8  SfRfcN'.iM-1 

( H6/5" 

Y L)  ) 

F'  kFU'JENCY 

6.0  787 

40GIF 

* 1 n n 

SPFFn 

(KT*i> 

( OfcliRbFS) 

20 

2 c 

74 

26 

28 

30 

3 2 

34 

36 

2 

-47.7 

■ '■5.6 

-4  ' . 8 

-42 . 1 

-40.6 

-39.2 

-37.9 

-36.7 

-35.7 

A 

-42.5 

- 0.8 

-34.1 

-37.7 

-36.4 

-35.1 

- 3 4 . u 

-B3.0 

-32.0 

6 

-J9.1 

-37.9 

-36.4 

-35.1 

-33-9 

-3?  . R 

-31  . / 

-3D  . tt 

-29.9 

B 

- 3 7 . ^ 

-35.9 

-34 ,6 

-33.3 

-32  . 

-31.1 

-30.1 

-29.2 

-28.3 

:•  o 

-35.6 

-34.3 

-37.0 

-31,8 

-30  •< 

-29.8 

-28.6 

-28  -0 

-27.2 

ip 

- 34  . « 

- s 3 . i 

- 3 1 .8 

-30.7 

-29.7 

-78.7 

-?7.» 

-27.0 

-26.2 

l A 

-33. 3 

-‘<2.  o 

-34.8 

-29.7 

-28  7 

-27.8 

-26.9 

-26.1 

-25.4 

16 

-32.3 

-31.  Q 

-?5 . 9 

-28 . 9 

-27.9 

-2/.0 

-26.2 

-25.4 

-24.7 

1 R 

-31.4 

-30.2 

-2C  . 1 ' 

-28 . 1 

-27 . 2 

-26,3 

-25.7 

-24.8 

-24.1 

20 

-30.7 

-29.5 

-2o«4 

-27.4 

-26.5 

-75 . 7 

-24.9 

-24 . 2 

-23.5 

22 

-30.; 

--8.8 

-2  / . 8 

-26.8 

-26.0 

-75.1 

-24.4 

-23.  7 

-23.0 

24 

-29.7 

-28.? 

-27.? 

-26.3 

-25.4 

- 7 4 . 6 

-23.9 

-23.2 

-22.6 

26 

- 2 B . 7 

-27.6 

-26.7 

-25.8 

-24.8 

-74.2 

-23.4 

-22  . 8 

-22.1 

>8 

- 2 B . 2 

- v 7 . 1 

-26.? 

-25.3 

-24.5 

-73.7 

-2.3.0 

-22 . 4 

-21.7 

••>0 

-27.7 

-26.6 

-76 . 7 

-24.9 

-24.1 

-73.3 

-22.6 

-22.0 

-21.4 

62 

-27.2 

-'76.2 

-25 . 3 

-24.4 

-23.7 

-??.9 

-22.3 

-21 . 6 

-21-0 

£>  4 

-2  6.7 

--5.8 

-24.9 

-24.1 

-23.3 

-22.6 

-23.9 

-21 . 3 

-20.7 

-6 

-26.  ■' 

-75.4 

-24.6 

-23.7 

-23  , ' 1 

-22.7 

-23.6 

-21.0 

-20.4 

■<R 

- 28  . a 

->5. 0 

-24.-1 

-23.4 

-22-4 

- 2 3 . o 

- 2 3 . «J 

-20.7 

-20.1 

40 

-25.8 

--4.6 

-2  < .8 

-23.0 

-22 . ;< 

-21.6 

-21.0 

-20.4 

-19.9 

4? 

-25., 

- - 4 , "A 

-23.5 

-22 . 7 

-22  -o 

-73.4 

-20. 7 

-20.2 

-19.6 

<t  a 

-24.8 

-74.0 

-23.? 

-22.4 

-21.7 

- 7 3 .3. 

-20.5 

-19.9 

-19.4 

46 

- 24  . r 

--3.6 

-??  . 9 

-22.1 

-23  . 5 

-?r  . 8 

- 2 1 .2 

-19.7 

-19.1 

*8 

-24.', 

-23.3 

-22.6 

-21.9 

-23.2 

- ? 0 . 6 

- 20  . o 

-19.4 

-18.Q 

*>0 

-23.o 

- 73.1 

-22.3 

-21.6 

-20-8 

- 7 ' .3 

-19.8 

-39.2 

-18.7 

5? 

-23  . f 

- 2 • ft 

-27,0 

-21.4 

-20  . / 

-20.1 

-19.5 

-19.0 

-1H  .5 

54 

-23.  :< 

-22.5 

-?'  . 8 

-21 . 1 

-20.4 

-19.9 

-19. 3 

-18.8 

-16.3 

5 6 

- 2 3 . r 

-72.3 

- 2 • .5 

-20. 9 

-20. 3 

- 1 9 . V 

- 1 '/  . 1 

-18.6 

-18.1 

5* 

-22.8 

-7.2  . o 

- ? : . 3 

-20  . 7 

-20  . f 

-19.6 

-16.9 

-18.4 

-17.9 

*0 

-22.5 

- -1  . 8 

- ? ' - 1 

-20.4 

-19.6 

-39.3 

- 1 .i  . 7 

-18.2 

-17.7 

5 4 

-22. 

- -1 . 3 

-2  .7 

-20.0 

- 19  4 

-16.9 

-16.4 

-17.9 

-17.4 

' f- 

-21.5 

- -0 . 9 

- 7 .3 

-19  6 

-19  1 

- 1 . 5 

- 1 . 0 

-17.5 

-17.3 

12 

-21  . - 

-70.5 

-10.9 

-19.3 

-16.  v 

-16.2 

- 3.  V . 7 

-17.2 

-36.  P 

/ 6 

-20 . u 

- -0. 1 

- 1 V . 5 

-18.9 

-18.4 

-17.9 

-1  / . 4 

-16.9 

-16.5 

H? 

-20.7 

-'9.6 

- 1 1 . 0 

-18.5 

-17  -8 

- 4 / . 4 

- 1 / . u 

-16.5 

-16.1 

4 0 

-19.5 

- 8 . <v 

-16.4 

-17.9 

-17.  4 

-If  .8 

- 1 6 . 4 

-16.0 

-15.6 

26 
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FREQUENCY  7.0  4H? 


ANGLE 

wJND  SPEED 

(KT  3 ) 

( DEGREES) 

2 

6 P 

10 

1? 

14 

16 

18 

2 

- 1 2 7 . E 

- o 3 * E 

-7<  . 1 

-70.0 

-63.6 

-5ft  . 8 

-54.9 

-51.7 

-48.9 

4 

-1 06 . ft 

-61.? 

-69*1 

-61.6 

-26.2 

-52-1 

- 4 h , / 

-46.0 

-43.6 

6 

-97.7 

-3.7 

-63.2 

-26.6 

- 21  . ft 

-48.1 

-45.4 

-42.7 

-40.5 

8 

-87.o 

- ft  8 . 7 

-57.1 

-23.1 

-48.7 

-45.4 

-42.6 

-40.3 

-38.3 

•*  0 

-61 . 7 

--4.4 

-75.9 

-20.3 

-4fc.3 

-43 . 2 

- 4 * . . o 

-38.5 

-36.6 

: 5 

-76.  f 

-ftl  .1 

- 6 ' . 2 

-48.1 

-44.4 

-41.4 

-30  . U 

-37.0 

-35.2 

3 4 

-72.4 

-78.? 

-61.0 

-46.2 

-42.7 

-39.9 

-37.  / 

-35.7 

-34.1 

i 6 

-66.0 

-67. 8 

-40.1 

-44.6 

-41.3 

-38.6 

-36.7 

-34.6 

-33.0 

IP 

-67. 7 

- 7 3.6 

- 4 7 . 4 

-43.1 

-40.0 

-37.2 

-37-4 

-33.  7 

-32.1 

20 

-62. B 

-71.7 

- 4 7 . ft 

-41 . 9 

-38 .9 

-36.5 

-34.5 

-32.8 

-31.3 

22 

-60.  5 

-70.0 

-44.5 

-40.7 

-37  . B 

-35.6 

-33.  / 

-32.0 

-30.6 

24 

-77  . ft 

-48.4 

- 4 ' . p 

-39.6 

-36.9 

-34 . 7 

-32.9 

-31.3 

-29.9 

26 

-77.6 

- 4 6 . u 

- 4 2 . o 

-38.6 

-36.1 

-%3.9 

-32.2 

-30.7 

-29.3 

2B 

-73.6 

-47.6 

-A"  ,0 

-37.7 

-32.3 

-33.2 

-31 . 5 

-30.1 

-28.8 

30 

-71 . 7 

-•*4.3 

-4'  , 0 

-36.9 

-34.5 

-32.6 

-30.9 

-29 . 5 

-28.2 

'>?. 

- 4 9 . c. 

-43.1 

- 3 . 0 

-36.1 

-33 . 8 

-31.9 

-60.0 

-29.0 

-27.7 

0 4 

- 4 4 . < 

-••*2.0 

-39.2 

-32 . 4 

-33.2 

-31 . 4 

-29.8 

-28.5 

-27.3 

36 

-46.7 

- ■*  1 . 0 

-37.3 

-34.7 

-32  . ft 

-30.8 

-20  . 3 

-28.0 

-26.8 

IB 

-47.7 

-40.0 

- 3 «■ . 6 

-34.0 

-32. f 

-30.3 

-28.5 

-27.6 

-26.4 

“0 

- 4 3 . ft 

- '9.0 

-3*  . ft 

-33.4 

-31.4 

-29.8 

-2J.4 

-27 . 1 

-26.0 

*»  2 

-42.7 

-<8.1 

-35 . 1 

-32.8 

-30.9 

-29.3 

-2  7 . v 

-26. 7 

-25.7 

44 

- 4 1 , ? 

- 7 . 3 

- 3 '•  . 4 

-32.2 

-30 . 4 

-28.9 

-27.7 

-26 . 4 

-25.3 

*6 

- 40  . ' 

-16.5 

- 3 * . ft 

-31.7 

-29.9 

-28.4 

-27.1 

-26.0 

-25.0 

48 

- 38  , ft 

- <5. 7 

- 3 • • 2 

-31.1 

-29.5 

o 

CC 

(V 

f 

-25.8 

-25.6 

-24.6 

50 

-37.7 

- <7.0 

-37.6 

-30.6 

- 2 9 . n 

-27.6 

-26.4 

-25.3 

-24.3 

72 

-36.7 

- / 4 . ? 

-32.0 

-30.2 

-28  . ft 

-27.2 

-26.1 

-25.0 

-24 .0 

74 

- 3 4 . ft 

- <3.5 

- 3 i .5 

-29.7 

-28.2 

- 9 6 . 9 

-25.7 

-24  . 7 

-23.7 

74 

- 3 4 . ft 

- 2 . o 

-3'  .6 

- 2 V . 3 

-27.6 

-26.6 

-27.4 

-24.4 

-23.6 
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- 7 4 . 0 

-23.1 

-22.3 

-21.6 

-?0.B 

-21' . 2 

-19.6 

'19-0 

56 

-24.''. 

-'3.7 

-27.8 

-22.0 

-21  . ? 

-70.5 

-19.9 

-19.3 

-18.7 

>8 

-24.  » 

-23 . 3 

-27.5 

-21 . 7 

-20  • 9 

“20,3 

-19.0 

-19.0 

-18.4 

s0 

-23.  < 

-73.0 

-27.7 

-21 . 4 

-20.7 

- ? ■ . 0 

- 1 9 . 0 

-18.8 

-18.? 

4? 

-23.4 

---2.7 

-2'  .9 

-21.1 

-20 . 4 

-19.7 

- 1 9 i 

-18.5 

-16-0 

44 

-23.  < 

-'2.4 

-20.6 

-20.1 

-19.5 

-16.9 

-18.3 

-17.7 

46 

-23. r 

- ' 2 - 1 

-2i.3 

-20.6 

-19.9 

-i9.? 

- ;t.  6 . 0 

-18.1 

-17.5 

4 8 

-22.7 

-7l.fi 

-?1  -1 

-20.3 

-19.6 

- 1 - . n 

-18  8 

-17.9 

-17.3 

60 

-22.' 

-71.6 

-2i  .8 

-20.1 

-19.4 

-1  8 . 8 

-18.2 

-17.7 

-17.1 

6? 

-22.  ' 

“'1.3 

- 2r  6 

-19.9 

-19.2 

-18.6 

- 1 6 . U 

-17.5 

-16.9 

5 4 

-2l,o 

- l . 1 

-20.3 

-19.6 

-19.0 

-'6.4 

- 1 / . o 

-17.3 

-16.8 

66 

-21.# 

- '0. 0 

-2i  -1 

-19.4 

-18.6 

-i  c . 2 

-17.0 

-17.1 

-16.6 

68 

-21.'. 

. ,0.6 

-19.0 

-19 .2 

- 1 8 . 6 

-18.0 

-J7.1 

-16.9 

-16.4 

60 

-21./ 

- ' 0 . 4 

- 1 *•  . 7 

-19.0 

-18.4 

-17.6 

-17.3 

-16.8 

-16.3 

64 

-20.4 

- / o . r 

-19.3 

-18  7 

-18.1 

-17.5 

-16.9 

-16.4 

-15.0 

68 

-20.3 

••  9.4 

-14.0 

-18.3 

-17.7 

-17.2 

-18  6 

-16  1 

-15.7 

/? 

-20.0 

- 9.3 

-16.6 

-18.0 

-17  4 

-16.9 

-16.3 

-15.9 

-15.4 

7 6 

- 1 9 . 

- 8.9 

- 1 H • 3 

•17.7 

-17.1 

-16.6 

-16.1 

-15-6 

-15-1 

62 

-19. 

-'6.4 

-17.8 

-17.2 

-16.7 

-16.2 

-iv.  / 

-15.2 

-14.8 

v0 

-18.4 

- 7.8 

-17.  3 

-16.7 

3U 

-16.? 

-15.7 

-16.2 

-14.7 

-14*3 

S'iRrAni-  Sf/'TTFRJNG  SfP»EN«JlM  (OH/SOYO) 


FRFQl;fcNCY  12.0  km? 

ANGLE 
( DrURhFS ) 

2 

4 

WIND  SPEED  (KTS) 

6 8 10  12 

14 

16 

18 

2 

“ 1 1 b . o 

- ; / . n 

-73.3 

-64.8 

-56.8 

-54.3 

- 5 0 . 6 

-47.8 

-45.0 

4 

- V 9 . 4 

- /5 . 6 

-64.3 

-57.2 

-52 . 1 

-46.2 

-46.1 

-42.4 

-40.2 

6 

- 8 9 . /I 

-'8.9 

- 5C  • 0 

-52.7 

-48.7 

-44.7 

-41 .8 

-39.4 

-37,4 

8 

-82.'’ 

-'■4  . ? 

-58 . 3 

-49.6 

-45.4 

-47.2 

-39.5 

-37.3 

-35.4 

1 0 

- 7 6 . « 

- 4 0 . S 

-57.4 

-47.1 

-43.7 

-40 . 2 

- .1 7 . 8 

-35.7 

-33.9 

•'  2 

- 7 2 . .i 

-47.6 

- 5C  .0 

-45.1 

-41.5 

-38.6 

-36.9 

-34 . 3 

-32.6 

14 

- 6B  - 4 

--4.9 

- 4 . 0 

-43.4 

-40-0 

-37.3 

-36 . 1 

-33.2 

-31.6 

16 

- 6 5 . 

- • 2 . 7 

-4r.? 

-41.9 

-36 . 7 

-36.1 

-34.0 

-32.2 

-30.6 

8 

-62.4 

- 0 . 8 

-44.7 

-40.6 

-37.5 

-35.1 

-33.1 

-31.3 

29.8 

20 

-59  . H 

-49.1 

-47.3 

-39.4 

- 3 6 5 

-34,7 

-32.2 

-30.6 

-29.1 

22 

-57.  . 

- 4 / . 5 

-47.1 

-38.4 

-35  6 

-33 . 3 

-31.5 

-29.9 

-28.5 

'2  4 

-55.3 

- * 6 . 1 

-4  1.0 

-37.4 

-34.8 

-32.6 

-30.6 

-29.2 

-27.9 

2 6 

-53.^ 

-44.7 

- 3 0 • 9 

-36.6 

-34.0 

-71.9 

-30 . 1 

-28.6 

-27.3 

2 8 

-51.4 

-43.6 

-38.9 

-35.7 

-33.3 

-31  . 2 

-29.5 

-28 . 1 

-26.8 

30 

-49  . » 

-42.4 

-38.0 

-35.0 

-32 . 6 

-30.6 

-29.0 

-27.6 

-26.3 

3? 

-4b.'-1 

-'•1.3 

-37.2 

-34.3 

-32.0 

-30.1 

-26.5 

-27.1 

-25.9 

3 4 

-46 . ; 

-'•0.3 

-36.4 

-33.6 

-31.4 

-29 . 6 

-28.0 

-26.6 

-25.5 

36 

-46.  < 

-'9.4 

-35.7 

-33.0 

-30.8 

-29.1 

-27.5 

-26.2 

-25.1 

3R 

-44.3 

-'8.6 

-3-.0 

-32.4 

-30.3 

-28 . 6 

-27.1 

-25.6 

-24.7 

*0 

-42.7 

- •>  / • 6 

-34 . 3 

-31.6 

-29 . 8 

-28.1 

-26.7 

-25.5 

-24.3 

*?. 

- 4 1 . 4 

-••6.8 

-37.7 

-31 . 3 

-29.3 

-27.7 

-26.3 

-25.1 

-24.0 

44 

-40.  * 

-36.1 

-33.1 

-30.8 

-28.9 

-27.3 

-26.9 

-24.7 

-23.7 

46 

-39.> 

- 5 . .3 

-37.5 

-30.3 

-28  8 

-26.9 

-25.8 

-24 . 4 

-23.4 

48 

-38.3 

- '4.6 

-S'  • 9 

-29,8 

-28 , 0 

-28.5 

-25.3 

-24 . 1 

-23.1 

50 

-3  7.3 

- ' 4 . (; 

-31.4 

-29.3 

-27  . b 

-26.2 

- 24  . y 

-23.8 

-22.8 

62 

- 3<j . o 

- ‘3.3 

-30.9 

-28.9 

-27.3 

-25.9 

-24.6 

-23.5 

-22.5 

u4 

-36.3 

-'2.7 

-3r’  . 4 

-28.5 

-26.9 

-25.5 

-24.9 

-23.2 

-22.3 

P6 

-34.4 

-'2.1 

-29.9 

-28.1 

-26 . 6 

-25.2 

-24.0 

-23.0 

-22.0 

6h 

- 3 3 . s 

-*1.8 

-79.6 

-27.7 

-26  2 

-24.9 

- 2 .*« . / 

-22.7 

-21.8 

40 

-32.  f 

-31.  f| 

-79.0 

-27.3 

-25.9 

-24.6 

-23.5 

-22-5 

-23  .5 

64 

-3  1.' 

- - 9 . o 

- 26 . 2 

-26.6 

-25.7 

-24.0 

-23.0 

-22.0 

-<'1.1 

i 8 

-29.4 

- P . 9 

- 7 / . 4 

-26.0 

-24.7 

-23.5 

-22.5 

-21.5 

-20.7 

-2 

-28  . -> 

* 7 7.9 

-6 

-27.3 

-24.1 

-23 . 0 

-22.0 

-21.1 

fTj 

0 

1 

/ 6 

-26.0 

- 7 . 1 

- 7 fc  .9 

-24. 7 

-23  . b 

-72.5 

-21.8 

-20.7 

-19.9 

6? 

- 2-7  . 

- 5 . h 

-74.9 

-23.9 

-22.8 

-21.9 

-21.0 

-20.2 

-29.4 

VO 

-22.  ' 

--4.3 

-7  .7 

-22.9 

-21.9 

-21.1 

-20.2 

-19.5 

-18.7 

35 
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f RPPU ENCY  12.0  K H ? 


AKGLF 

W I MD  SHFfcfD 

( DtURfcFS) 

P.0 

2.2 

✓ A 26 

2 

-42.7 

-40. 6 

- 3 . 0 

-37.5 

4 

-38.3 

-36.5 

-3^.0 

-33.6 

6 

- 3 5 . 6 

- ' 4 . 0 

-32.6 

-313 

8 

- 33  . 8 

-32 . 3 

-33.0 

-29.7 

'1  0 

-32.' 

-30.9 

- 2 .6 

-28.5 

2 

-31. 

-29.8 

-28.6 

- 2 / . 5 

14 

-30. 

- 2 8 . 8 

-27.7 

-26 . 6 

16 

-29.  < 

- - 8 . fi 

- 2 ' .9 

-25.9 

18 

-28.-' 

-.'7.3 

-2*  . ? 

-25.2 

20 

-27.8 

-26.7 

-25.6 

-24.6 

22 

-27.2 

- *6 . 1 

-28.1 

-24.1 

if'  4 

-26.4 

-25.5 

-24.5 

-23.6 

26 

-26  . ' 

- 2 5 . n 

-?4 . 1 

-23.2 

28 

- 26  . A 

- -4.6 

-27.6 

-22.8 

.■>0 

-25.2 

-24  .? 

-23.2 

-22.4 

32 

-24  . 

-23.8 

-22.9 

-22.0 

34 

— 2 4 , a 

-23.4 

-2  - .5 

-21 . 7 

36 

- 24  . P 

-3.1 

-27.2 

-21.4 

9 8 

-23. 

-'2.7 

- 2 ' .9 

-21 . 1 

4 0 

-23.7 

-22.4 

- 2 '!  .6 

-20.8 

42 

-23.' 

-22.1 

-?1  .3 

-20.5 

4 4 

-22.7 

- n . p 

-2'  • 0 

-20.3 

4ft 

-22.* 

- -1  • 8 

-2  -7 

-20.0 

48 

-22. 

-■-1.3 

-2'  • 5 

-19.8 

50 

-21.9 

-21.0 

-?r  . 3 

-19,5 

*5? 

-21.* 

-20.8 

-?i  .0 

-19.3 

V 4 

- 2 1 . * 

- A)  . 6 

-19.8 

-19.1 

2 6 

-21 . ' 

-*0.3 

- 1 r'  • 6 

-18.9 

58 

-20.o 

-70.1 

- H-  . 4 

-18.7 

6 0 

-20.7 

- 9.9 

- 1 9 . 9 

-16.5 

6 4 

-20 . 3 

- 9.5 

-If  .8 

-18.2 

f.R 

-19.  c 

- 9.2 

-17.5 

-l/.tt 

>? 

-19.8 

-•8.8 

-18-1 

-17.5 

i 6 

-19.2 

- 8.5 

-17.8 

-17.2 

*2 

-1H.  7 

-’8.0 

- 1 V . 4 

-16.8 

70 

-I8.1 

-,7.4 

- 1 t-  . 8 

-16.3 

( k r s ) 


28 

30 

S2 

34 

36 

-36. 

n 

-34  . 

7 

-33. 

5 

-32. 

4 

-31 . 

4 

-32. 

3 

-31  . 

2 

- 30  . 

1 

-29- 

1 

-28. 

2 

-30. 

2 

-29  . 

1 

-26  . 

1 

-27  . 

2 

-26  . 

3 

-28  . 

6 

-27  . 

6 

-26. 

7 

-25. 

8 

-25. 

0 

-27. 

5 

-26  . 

5 

-25  . 

0 

-24. 

6 

-24  . 

0 

-26. 

5 

-25  . 

6 

-24  . 

7 

-23. 

9 

-23. 

1 

-25  • 

7 

-24  . 

8 

-20. 

y 

-23. 

2 

-22. 

4 

-24  . 

9 

-24  . 

1 

-23  . 

3 

-22. 

5 

-21 . 

8 

-24  , 

3 

-23  . 

5 

-22  . 

/ 

-22. 

0 

-21 . 

3 

-23. 

6 

-22. 

9 

-22. 

2 

-21  . 

5 

-20  . 

8 

-23. 

3 

-2?  . 

4 

-21  . 

/ 

-21  . 

0 

-20  . 

3 

-22  . 

6 

-22  . 

0 

-2  i . 

0 

-20. 

6 

-19. 

9 

-22  . 

4 

-21  . 

6 

-20  . 

9 

-20. 

2 

-19. 

6 

-22. 

n 

-21  . 

2 

-20  . 

5 

-19. 

9 

-19. 

2 

-21  . 

6 

-20. 

9 

-20 . 

2 

-19. 

5 

-18  . 

9 

- 2l  . 

3 

-20. 

5 

-19  . 

9 

-19. 

2 

-18. 

6 

-20. 

9 

-20. 

2 

-19. 

6 

-18  . 

9 

-18. 

3 

-20. 

6 

- 1 9 . 

9 

-19. 

0 

-18. 

7 

-IP  . 

1 

-20 

3 

-19. 

6 

-19  . 

0 

-18. 

4 

-17  . 

8 

-20  . 

•> 

-19. 

4 

- 16  . 

O 

-18. 

2 

-17  . 

6 

-19. 

6 

-19  . 

1 

-18. 

5 

-17  . 

9 

-17  . 

4 

-19  . 

6 

-16. 

9 

-18  . 

3 

-17. 

7 

-17. 

1 

-19, 

3 

-16. 

7 

-16  . 

i 

-17. 

5 

-16  . 

9 

-19. 

1 

-18. 

5 

- 1 7 . 

9 

-17. 

3 

-16. 

7 

-18. 

9 

-18. 

2 

-17. 

8 

-17. 

1 

-16  . 

6 

-18  . 

7 

-16. 

0 

- 1 / . 

5 

-16  . 

9 

-16  . 

4 

- 16  . 

5 

-17. 

8 

-17. 

3 

-16  . 

7 

-16  . 

2 

-18 

•7 

-17. 

7 

-17. 

1 

-16. 

5 

-16  • 

0 

-18. 

X 

-1  / . 

5 

-16- 

9 

-16  . 

4 

-15. 

9 

-17  . 

0 

-17. 

3 

-3  6. 

7 

-16  . 

2 

-15. 

7 

-17  . 

6 

-17. 

0 

-16. 

4 

-15  . 

9 

-15. 

4 

-17. 

2 

-if-. 

7 

- 1 fc  . 

1 

-15  ■ 

6 

-15. 

1 

-16. 

9 

-16. 

4 

-15. 

8 

-15- 

4 

-14. 

9 

- 16  . 

6 

-16. 

1 

- 1 5 . 

0 

-15. 

1 

-14. 

6 

- 3 6 

2 

-15. 

7 

-15. 

2 

-14  . 

7 

-14  . 

3 

-15  . 

7 

•IS. 

2 

-If. 

7 

-14  . 

3 

-13. 

8 

36 


S'lW-  AT-  SrATTFWlNG  STPfcNUT  h (0b/SOYU) 


^ rfquency 

15.0  KH? 

ANGLF 

.9  1 NO 

SPFFD 

f K T S ) 

( OEURbFS  > 

2 

4 

6 

6 

1') 

1? 

: 4 

16 

18 

? 

-"12.o 

- M 4 . < 

- 7 " .1 

-62  . tt 

-56.9 

-52.5 

-48.9 

-45.9 

-43.4 

4 

- 9 ft , *i 

- / 3 . 4 

-62.4 

-66.6 

-50.5 

-4  6.7 

-43.6 

-41,0 

-36.8 

6 

-b/.- 

- 4 7 . fi 

-57.1 

-61 . 2 

-46.7 

-43.3 

-40.5 

-38.2 

-36.1 

8 

- 6(J  . 6 

-2?.5 

- 5 .' . P 

-46.1 

-44.5 

-40.9 

- 3 ft  . 3 

-36 . 1 

-34  . ft 

1 0 

-74  . 

- ft  b . v 

-5'  • 0 

-45.6 

-42.0 

-70 . 0 

- 3 6 . 6 

-34  . ft 

-32.8 

-i  2 

-70.* 

-•76.1 

-46.7 

-43.9 

-40.3 

-37 . 5 

-35.2 

-33.3 

-31 .6 

: 4 

-67. f 

-'3.6 

-46.8 

-42 . 2 

-38.9 

-36.2 

- 3 4 . u 

-32.2 

-30.6 

1 6 

-6,5. » 

- ft  1 . b 

-d'-.l 

-40. b 

-3/6 

-36.1 

-63  . U 

-31.2 

-29 . 7 

1 8 

- 6 1 . r 

-49.7 

-43.6 

-39.6 

-36  ft 

-34.1 

-32.1 

-30.4 

-26 .9 

20 

-6b  . * 

- a 8 . 0 

-42.1 

-36.6 

-35  • 0 

-33.? 

-31.3 

-29.6 

-28  . ft 

>2 

-66  . 3 

- * 6 . ft 

-4i  . 1 

-37.6 

-34.7 

-72.4 

-30.6 

-29.0 

-27.6 

2 4 

••6  4 .3 

-<-3.1 

-4f  . 0 

-36.5 

-33.0 

-31.7 

-29.9 

-28 . 4 

-27 .0 

2 6 

-62.4 

-43.8 

-39.0 

-36.7 

-33.1 

-31 . 0 

-20.3 

-27.8 

-26.5 

28 

-60 . 6 

-42.7 

-36.5 

-34.9 

-34.4 

-30.4 

-26.  / 

-27.3 

-26.0 

60 

- 4 y . r 

-41.6 

-37 . 1 

-34.2 

-31.6 

-29 . 9 

-28.2 

-26.8 

-25.5 

6 2 

-47.4 

-<•0.6 

-36.4 

-33.5 

-31.2 

-29 . 3 

-27  . / 

-26.3 

-25.1 

6 A 

-46  . ft 

-39.6 

-3*'  • 7 

-32.9 

- 30  . ft 

-?fc  . 6 

-21.2 

-25.9 

-24.7 

66 

-44.7 

- -.6 . 7 

- 3 u .0 

-32.3 

-30 . 5 

-26.3 

-26.0 

-25 . 5 

-24.3 

-'ft 

- 4 6 . 4 

- 7 7 . 9 

-36.3 

-31.7 

-29.6 

-27.9 

-26.4 

-25.1 

-24 .0 

40 

- 4 2 . V 

-37.0 

- 3 '*  . 7 

-31.1 

-29  . 1 

-2  7.4 

-26,0 

-24.7 

-23.6 

42 

- 4 1 . ft 

-<6.3 

-33.1 

-30,6 

-28.7 

-67.0 

-2ft.  0 

-24.4 

-23.3 

44 

-4y . y 

- *5  . ft 

-32.5 

-30.1 

-26.2 

-26.1 

-25.4 

-24 . 1 

-23.0 

<*6 

- .5  b . o 

-<4.8 

-35  .9 

-29.7 

-27.8 

-26.3 

-24.9 

-23.8 

-22.7 

4 8 

- 6 7.0 

- <4.2 

- 3"  . 4 

-29,2 

-27 . 4 

-25.9 

-24.6 

-23.5 

-22.4 

50 

-.56.0 

-'3.5 

- 3 ~ . Q 

-28.6 

-27 . 1 

-65.6 

-24.4 

-2  3.2 

-22.1 

*32 

- <5  6 . 0 

-'2.9 

-3.  .4 

-28.4 

- 26 .7 

-65 . 3 

-24.0 

-22.9 

-21.9 

ft4 

- 35  . " 

-3?.  3 

-2°  . 9 

-28.0 

- 26 . 3 

- ft  4 . 9 

-23./ 

-22.6 

-21.6 

00 

- 3 4 . :< 

-‘1.7 

-20.5 

-27.6 
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PART  II  - PLOTS 


The  surface  scattering  strength  (dB/sq  yd)  is  plotted  vs  the 
grazing  angle  (degrees)  for  9 wind  speeds  (knots)  on  each  graph. 
There  are  18  plots,  one  for  each  frequency  (kHz).  These  plots 
were  made  on  a CALCOMP  plotter  using  the  AMESPLOT  MK  II  plotting 
routines . 
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